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1 $S^{1}$
$f$ , $f$- ,
, . $S^{1}$ ,
$S^{1}$ . , , $f$
, 2 .
1 (Denjoy 1932). $C^{2}$ $f$ : $S^{1}arrow S^{1}$ ,
.
2 (Denjoy’s example (Bohl 1916)). $C^{1}$
$f$ : $S^{1}arrow S^{1}$ .
1 , $C^{2}$ ,




3. , , ,
( 1).
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1:
4. , .
5. $C^{3}$ , .




Denjoy , , 1
, $C^{1}$ counter example ( 2). ,
, ( 4).
pa 2: Denjoy counter example





(3) $\{B_{i}\}$ null-sequence. , diam $B_{\iotaarrow}^{iarrow\infty}0$ .
, $M \backslash \bigcup_{i=1}^{\infty}B_{i}$ Sierpi\’{n}ski M-set .
6 (Whyburn). $M$ , Sie$\prime pi\acute{n}ski$ M-set
.
$\approx$
3: $\{B_{i}\}$ $\{B_{i}’\}$ (1)(2)(3)
, $M$ 2 , Sierpi\’{n}ski M-set Sierpi\’{n}ski carpet .
(Sierpi\’{n}ski carpet $S^{2}$
([1])).
7 (Aarts and Oversteegen). Sierpi\’{n}ski $T^{2_{-}}set$ $T^{2}$
.
, , , .
8 (with $Bi\acute{s}$ , Walczak). $M$ (1 ). $G$ ,
$Diff(M)$ . $x\in M$ ,
$G(x)$ . , Homeo$(M)$ $\hat{G}$ ,
$G$ , , Sierpi\’{n}ski M-set .
1 (inverse limit $\hat{M}$ )
$M$ $x_{0}$ . , $x_{0}$ $G(x_{0})$
, inverse limit ( 4 ).
136
$G(x_{0})$ $x_{0},$ $x_{1},$ $x_{2},$ $\cdots$ ( ), $\{x_{0}, x_{1}, x_{2}, \cdots x_{n}\}$
$O_{n}$ . , $\epsilon_{n}>0$ . $x_{j}\in O_{n}$ , $\{w\in$
$T_{x_{j}}M;|w|<1+\epsilon_{r\iota}\}$ $D_{j}^{n}$ , $p_{j}^{n}$ : $\{w\in D_{j}^{n} ; 1<|w|<1+\epsilon_{n}\}arrow M\backslash O_{n}$
$p_{j}^{n}(w)= \exp_{x_{j}}(\frac{|w|-1}{|w|}w)$
$(j=0,1, \cdots n)$ . , $M$ jn$=1D\alpha$ $p_{j}^{n}$
$M_{n}$ . $M_{n}$ , $M$ $d_{n}$ .
4: $x_{j}$
$\{w\in D_{n}^{n}\ddagger^{1}1 ; 0\leqq|w|<1\}$ 1 , $\psi_{n,n+1}$ : $M_{n+1}arrow M_{n}$
, $\psi_{kl}=\psi_{k,k+1^{\circ}}\psi_{k+1,k+2^{\circ}}$ $\circ\psi_{t-1,t}$ : $\Lambda l_{t}arrow\Lambda I_{k}(k<l)$ inverse
limit $A’\hat{I}$ . ,
$\hat{M}=\{(M_{n},\psi_{kl})\}=\{(z_{n})\in\prod_{n\geqq 0}M_{n} ; \psi_{kl}.(z_{l})=z_{k}(k<l)\}$
. , Daverman Decomposition theory , $M$
, , Sierpi\’{n}ski M-set .
2 ( $Garrow Homeo(M)$ )
, $\pi_{n}$ : $Af_{n}arrow M$ .
$h\in G$ , $\hat{h}$ : $\hat{M}arrow$ . , $(z_{\mathfrak{n}})\in\hat{M}(C$
$\prod_{n}\geqq 0M_{\mathfrak{n}})$ , $(w_{n})=\hat{h}((z_{n}))$ .
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(1) $z_{0}$ $G(x_{0})$ , $h\pi_{n}(z_{n})=\pi_{n}(w_{n})$ , $\hat{h}$ ( 5).
$z_{0}$ $G(x_{0})$
5: $\hat{M}$ (1)
(2) $z_{0}$ $G(x_{0})$ . , $z_{0}\in O_{m},$ $h(z_{0})\in O_{m}$ $m$
( 6).













9. , inverse limit .
10. minimal action .
4 $C^{2_{-}}$
$f$ : $T^{2}arrow T^{2}$ Denjoy , minimal translation
$g$ $\psi$ ( , $\psi$ $f=g$ $\psi$). $\psi^{-1}(x)$ , $x$ ,
1 .
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11 $(Norton- Sulivan[5])$ . $f$ Denjoy $T^{2}$ .
( ) , $f$ $C^{3}$
.
, McSwiggen .
12 (McSwiggen[4]). $\epsilon>0$ , Denjoy $T^{2}$ $C^{3-\epsilon}$




13 (with Asaoka). $\epsilon>0$ , Denjoy $C^{3-\epsilon}$
$f$ : $T^{2}arrow T^{2}$ , .
(1) $f$ , , $\{U_{i}\}$
, .
(2) $\overline{U_{i}}$ .
$A$ $SL(3, Z)$ . $A$ $\lambda_{1},$ $\lambda_{2},$ $\lambda_{3}$ , ( 1 )




$A$ $T^{3}$ . , McSwiggen ,
. , dominated splitting
( 7). , 8 $\alpha$ , $F:R^{3}arrow R^{3}$
$F(x,y,z)=( \frac{\lambda_{1}}{\lambda_{2}}\alpha(r)x,\alpha(r)y,$ $\lambda_{3})$
( , $r=\sqrt{x^{2}+y^{2}+z^{2}}$) , $x,$ $y,$ $z$
$v_{1},v_{2},$ $v_{3}$ , .
partially hyperbolic difffeomorphism , partially hyperbolic
diffeomorphism strong unstable foliation ( 9). ( , 10
graph transformation foliation .) $C^{r_{-}}section$ theorem
140
7:
([3]) , strong unstable foliation
$\Vert(Df)_{p}^{-1}\Vert^{k}\frac{\Vert Df|T_{p}\mathfrak{F}_{s}\Vert}{\lambda_{3}}<1$
, $C^{k}$ ( , $S_{s}$ $v_{1},v_{2}$ foliation). ,
$\Vert(Df)_{p}^{-1}\Vert^{k}\frac{||Df|T_{p}\mathfrak{F}_{\delta}\Vert}{\lambda_{3}}=\frac{1}{\alpha(r)^{k}}\frac{\lambda_{1}\alpha(r)}{\lambda_{2}\lambda_{3}}=\frac{\lambda_{1}^{2}}{\alpha(r)^{k-1}}$
, $\alpha(r)\geqq\lambda_{2}$ $\lambda_{1}^{2}<\lambda_{2}^{2-\epsilon}$ , strong unstable foliation
$C^{3-\epsilon}$ . ,
.
, $T^{2}\cross\{0\}$ first return map ,
.
14 ( ). McSwiggen , $Sierpi\acute{n}skiT^{2}$
. , , $Sierpi\acute{n}skiT^{2}$
. , ( )
141
8: $F$ $\alpha$
. , partially hyperbolic diffeomorp $ism$ , strong unstable
foliation , strong stable foliation center (branched) foliation . ,
strong stable foliation minimal foliation ,
, , $Sierpi\acute{n}skiT^{2}$ -set . ,
, strong stable foliation minimal
. , $Ma\tilde{n}\acute{e}$ , strong stable foliation strv $ng$ unstable
foliaton minimal ,
.
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$y$
$9$ : strong unstable foliation
pa 10: graph transformation
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